I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Emphysematous pyelonephritis (EPN) is an acute necrotizing renal and perirenal infection caused by gas forming organisms most commonly *Escherichia coli* followed by *Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Aerobacter aerogenes*, Citrobacter, and rarely yeast.\[[@ref1][@ref2]\] Seventy to 90% cases are observed in diabetes, associated with a high mortality rate (75%) along with need for urgent nephrectomy.\[[@ref3]\] Bilateral EPN (10%) is rarer and is associated with increased risk of sepsis, multiorgan dysfunction, long-term hemodialysis, and hence worse outcomes.\[[@ref4]\]

Traditionally nephrectomy has been considered to be the treatment of choice in EPN with few reports suggesting increased mortality with medical therapy as compared to surgery.\[[@ref5][@ref6]\] However, surgery is often poorly tolerated in EPN due to poor hemodynamic status secondary to associated sepsis. It has been suggested that aggressive antibiotics, percutaneous catheter drainage (PCD), and supportive therapy may be an effective alternative to nephrectomy in EPN.\[[@ref7][@ref8][@ref9]\] We present three patients of severe bilateral EPN and one patient of unilateral EPN with diabetic ketoacidosis (DKA) successfully managed conservatively.

C[ASE]{.smallcaps} S[ERIES]{.smallcaps} {#sec1-2}
=======================================

Patient 1 {#sec2-1}
---------

A 38-year-old lady with 10 years type 2 diabetes mellitus (T2DM) presented with pain abdomen, fever, nausea, and vomiting for 2 weeks and decreased urine output for 2 days. Investigations revealed pyuria, renal failure, and leukocytosis \[[Table 1](#T1){ref-type="table"}\]. Piperacillin-tazobactam plus linezoid was started empirically. Computerized tomography (CT) abdomen following initially suggestive ultrasonography (USG) revealed severe bilateral EPN (left \> right) \[[Figure 1](#F1){ref-type="fig"}\] with gas in bilateral renal parenchyma extending into left perinephric and paranephric areas. Urine culture was positive for Klebsiella sensitive to piperacillin. She became afebrile after 3 days. General well-being improved with increase in urine output, reduction in serum urea, and creatinine. Repeat USG done weekly showed improvement in EPN. She was discharged after 5 weeks. Last evaluated, she was doing well 8 months after diagnosis.
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![Computerized tomography abdomen showing presence of gas in the renal parenchyma and collecting system of both kidneys (hollow white arrows) along with bilateral nephromegaly. In addition, extension of gas into perinephric and paranephric tissue is seen bilaterally (solid white arrow) (left \>\> right)](IJEM-17-329-g002){#F1}

Patient 2 {#sec2-2}
---------

A 36-year-old lady with 8 years of poorly controlled T2DM and three episodes of urinary tract infection in last 18 months presented with high grade fever, vomiting, burning micturation, and prostration for 1 week. Investigations revealed pyuria, renal failure, and leukocytosis \[[Table 1](#T1){ref-type="table"}\]. CT abdomen revealed bilateral EPN (left \>\> right) with extension of gas into bilateral perinephric and paranephric tissues \[[Figure 2](#F2){ref-type="fig"}\]. Piperacillin-tazobactam plus linezoid was started, later changed to imipenem-cilastatin as per the culture (*E. coli*) and antibiogram report. PCD with drain *in situ* of left kidney was done on day-3 admission leading to drainage of 300 ml pus. She showed rapid clinical improvement. Improvement in EPN was documented by repeated USG. The drain was removed after 6 weeks and patient discharged a week later.

![CT abdomen showing enlargement, distortion of architecture, and loss of corticomedullary differentiation of left kidney along with presence of extensive gas and necrotic tissue (hollow white arrow). Few areas of gas are also seen in the collecting system of right kidney (hollow white arrow). There is evidence of extension of gas into bilateral perinephric and paranephric tissue (solid white arrows)](IJEM-17-329-g003){#F2}

Patient 3 {#sec2-3}
---------

A 52-year-old lady with 14 years T2DM presented to emergency with fever, nausea, vomiting, decreased urine output, and left flank pain and swelling for 2 weeks. Examination was significant for anasarca, hypotension, and palpable swelling in the left lumbar region. X-ray abdomen was suggestive of EPN of left kidney \[[Figure 3a](#F3){ref-type="fig"}\]. CT abdomen revealed enlarged left kidney with irregular margins, presence of gas, and necrotic tissue which extended into the paranephric areas. Few foci of gas in the collecting system of right kidney were noted \[[Figure 3b](#F3){ref-type="fig"}\]. Fluid resuscitation, ionotropic support, and piperacillin-tazobactam plus linezoid were administered. Investigations \[[Table 1](#T1){ref-type="table"}\] revealed pyuria, culture from which revealed Klebsiella. She received two sittings of hemodialysis on day-2 and 7. PCD with drain *in situ* of left kidney was done on day-2 leading to drainage of 200 ml of pus, culture from which revealed *E. coli*. Both the organisms were sensitive to piperacillin and aminoglycosides. Amikacin was added on day-12 once renal function improved (creatinine: 1.2 mg/dl). The drain was subsequently removed after 8 weeks and patient discharged a week later.

![(a) X-ray abdomen showing presence of gas in left kidney suggestive of emphysematous pyelonephritis and (b) CT abdomen showing enlargement, distortion of architecture, loss of corticomedullary differentiation of left kidney along with presence of extensive gas and necrotic tissue (hollow white arrow). Few areas of gas are also seen in the collecting system of right kidney (hollow white arrow). There is evidence of extension of gas into bilateral perinephric and paranephric tissue (solid white arrows)](IJEM-17-329-g004){#F3}

Patient 4 {#sec2-4}
---------

EPN with DKA was diagnosed in a 38 year man with 21 years of type-1 diabetes presenting with 2 weeks history of fever, chills, and rigor. Investigations were significant for ketosis, acidosis, uncontrolled hyperglycemia, and pyuria \[[Table 1](#T1){ref-type="table"}\]. CT abdomen revealed enlargement of bilateral kidneys with presence of gas in the collecting system of left kidney \[[Figure 4](#F4){ref-type="fig"}\]. After initial resuscitation with fluids, potassium supplementation and insulin infusion, he received piperacillin-tazobactam, amikacin, and linezoid. Urine and blood cultures revealed *E. coli*, sensitive to the antibiotic regimen. He showed rapid improvement and was discharged 4 weeks later.

![CT abdomen showing bilateral nephromegaly with presence of gas in the collecting system of left kidney (hollow white arrow)](IJEM-17-329-g005){#F4}

D[ISCUSSION]{.smallcaps} {#sec1-3}
========================

Mean age of presentation of EPN is 55 years, and is six times more common in diabetes and females.\[[@ref10]\] Increased tissue glucose, impaired tissue perfusion, and impaired immune response may explain the increased occurrence of EPN in diabetes.\[[@ref11]\] CT has played an important role in improving EPN outcomes, as a result of earlier diagnosis. CT scan is highly sensitive and specific for detecting air in the renal tract (diagnostic hallmark of EPN), clear depiction of renal and perirenal anatomy, and early detection of spread of infection.\[[@ref12]\] Plain radiographs in contrast are sensitive but not specific for detecting air in the renal collecting system due to superimposition of bowel gas.\[[@ref13]\] USG is also useful but is less sensitive, specific, and is operator dependent.\[[@ref13]\] Based on CT, EPN can be classified into; Class-1: Gas in the collecting system only; Class-2: Gas in the renal parenchyma without extension into the extrarenal space; Class-3a: Extension of gas/abscess to perinephric space; Class-3b: Extension of gas/abscess into pararenal space; and Class-4: Bilateral EPN or solitary kidney with EPN.\[[@ref10]\] Class-1 and 2 constitute mild EPN and are usually managed with antibiotics with or without PCD. Class-3 and 4 in contrast are usually managed surgically.\[[@ref10]\]

In our series, patients 1, 2, and 3 had Class-4 EPN; whereas patient-4 had Class-1 EPN along with DKA. Our series shows that even patients with advanced EPN (Class-4) can be managed with aggressive broad spectrum antibiotics with or without PCD with good clinical outcomes. There are several reports of successful medical management of bilateral EPN,\[[@ref7][@ref13][@ref14][@ref15]\] thus obviating the need for long-term hemodialysis, should the patient were treated with bilateral nephrectomies. Nephrectomy might no longer be the preferred treatment of bilateral EPN and may be reserved for patients' refractory to antibiotics and PCD. Urgent randomized controlled trials are warranted in EPN to optimize the treatment protocols.
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